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ABSTRACT 

	Access to institutional credit is essential for improving agricultural productivity, reducing financial vulnerability and enabling timely investment in farm operations. Co-operative credit institutions play a key role in this process, particularly for small and marginal farmers who face limited access to formal banking channels. 
Aim:This study examined the impact of co-operative agricultural credit on borrower households and assessed the extent of loan utilisation in Kerala. 
Place and Duration of Study: A cross-sectional analytical design was adopted, and primary data was collected from 160 co-operative loan borrower farmers from four representative districts of Kerala namely Pathanamthitta, Alappuzha, Palakkad and Malappuram during the 2024-25 agricultural year. 
Methodology: Two blocks were selected from each district based on the presence and activity level of co-operative lending institutions. From each selected block, 20 borrower households were chosen through simple random sampling, resulting in a final sample size of 160 respondents.Primary data was collected using a structured interview schedule that captured socio-economic characteristics, landholding, cropping pattern, loan amount, loan utilisation behaviour and income details. Two Ordinary Least Squares (OLS) log-linear regression models were employed for analysing the data. The first model examined the factors influencing the amount of co-operative credit borrowed, using demographic, farm-level and financial variables as predictors. Second model examined the factors affecting farm income and loan utilization pattern was analysed using percentage analysis.
Results: Findings showed variation in loan utilisation across respondents, with a considerable share of loans diverted towards non-agricultural purposes. Results from an Ordinary Least Squares log-linear regression model indicated that the loan size was influenced mainly by collateral availability and outstanding loans. A second model examining determinants of borrowing showed that the amount of credit borrowed did not have a significant effect on farm income, while factors such as cultivated area, age and production-related expenses were more strongly associated with income levels. 
Conclusion: The findings suggest that although co-operative credit remains an important financial source for rural households, its effect on income enhancement is limited due to diversion. Strengthening utilisation monitoring and promoting investment-oriented lending may improve the developmental effectiveness of co-operative credit in Kerala.
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1. INTRODUCTION 
Co-operative banks form a major source of institutional agricultural credit in India and play a key role in supporting small and marginal farmers. In Kerala, PACS and PCARDBs serve as the core of the rural credit system and are crucial in giving access for low-income and rural population to banking. There were 1645 PACS in Kerala in 2023 and the three-tier credit structure is currently being replaced by a two-tier structure as per a policy decision made by the government. Through its affiliated PCARDBs, the Kerala State Co-operative Agriculture Rural Development Bank (KSCARDB) advances credit for agricultural and allied activities, non-farm sector, and rural housing. In 2023, ₹5,47,987.92 crore was disbursed as advances in the state by commercial and co-operative banks, out of which 11 percent was disbursed by co-operative banks (GOK, 2023). 
	These institutions are expected to provide affordable and timely credit to meet both short-term and long-term agricultural requirements. Short-term credit supports seasonal operations such as seed purchase, fertilizer application, crop protection measures and labour expenses, whereas long-term credit is required for investment activities including machinery, irrigation structures, livestock development and land improvement. Access to institutional credit is therefore considered essential for improving agricultural productivity, stabilising income flows and reducing dependence on informal moneylenders who often charge high interest rates. Reliable credit availability also helps farmers manage production risks, adopt improved technologies, and overcome liquidity constraints that otherwise limit farm expansion or diversification. In this context, co-operative credit institutions are expected to function not only as financial intermediaries but also as catalysts of rural development by promoting financial inclusion, enabling productive investment, and supporting sustainable agricultural growth (Reddy et al., 2015).
	Despite the wide coverage of co-operative credit in Kerala, concerns remain regarding the productive use of borrowed funds and the extent to which such credit contributes to improvements in farmer livelihoods. There are concerns regarding the gap between the sanctioned loan amount and the actual financial requirements of farm operations, which may limit the investment capacity of borrowers. In many cases, a portion of the borrowed amount is diverted towards household consumption needs, social obligations, medical expenses or repayment of existing debts (Raj et al., 2023). Such diversion reduces the potential of credit to generate productive returns and weakens its expected contribution to farm income enhancement. The dominance of short-term crop-based credit, rather than long-term investment finance, may also restrict opportunities for technology adoption, mechanisation or capital formation. As a result, the developmental role of co-operative credit in improving agricultural productivity and strengthening rural livelihoods may not be fully realised.
	In this background, the present study analyses the utilisation pattern of co-operative agricultural credit among borrower households and examines its effect on farm income in Kerala. The study also identifies the socio-economic and institutional factors influencing the amount of credit borrowed. By generating empirical evidence from primary survey data, the study contributes to ongoing discussions on the performance and relevance of co-operative credit in rural financing. The findings are expected to offer useful inputs for policymakers, co-operative institutions and extension agencies in strengthening the design and implementation of credit services, ensuring better utilisation and improving the developmental outcomes of institutional lending in Kerala.
2.REVIEW OF LITERATURE
Sharma and Kumawat (2014) reported that in Rajasthan, 70.59 percent of borrower farmers used institutional credit fully for the intended purpose, while 23.98 percent utilised the loan only partially and 5.43 percent diverted it entirely for non-prescribed uses. The extent of diversion varied by farm size, with marginal farmers showing the highest rate of complete diversion (7.27 percent), followed by semi-medium (6.67 percent), small (5.88 percent) and medium farmers (3.85 percent). Notably, none of the large farmers diverted the sanctioned loan amount. Full utilisation was highest among large farmers (83.83 percent) and lowest among marginal farmers (61.62 percent), demonstrating a clear positive association between farm size and utilisation efficiency. In contrast, partial utilisation showed the opposite trend, being highest among marginal borrowers (30.91 percent) and lowest among large farmers (16.67 percent). This pattern suggests that farmers with smaller holdings may face greater financial pressures or competing household needs, resulting in a higher likelihood of loan diversion.
Sujesh and Udayakumar (2018) reported that 46 percent of agricultural borrowers from cooperative banks in Kozhikode district diverted their loans, while only 54 percent used them for intended purposes. Diversion was significantly higher among male borrowers and those not primarily dependent on agriculture. Tenant farmers showed the least diversion, suggesting stronger utilisation discipline where livelihoods depend directly on farming. The study highlighted that borrower characteristics and loan type play important role in determining the likelihood of credit diversion in Kerala’s cooperative lending system.
Narayanamoorthy and Sujitha (2021) examined the determinants of income among agricultural households and found that literacy level, production expenditure and irrigated area were the most influential factors. The regression analysis showed that higher literacy rates were associated with increased household income, suggesting that education improves farmers’ ability to adopt modern technologies and engage more effectively with markets. Irrigation also emerged as a significant predictor, indicating that access to assured water supply contributes to better productivity and income stability. Additionally, expenditure on crop production, particularly spending on yield-enhancing inputs such as improved seeds, fertilizers and pesticides was positively linked to both total income and net income from crop production. The authors emphasized that improving literacy, expanding irrigation facilities and encouraging the use of modern agricultural inputs are important pathways for enhancing farm income. They also highlighted the relevance of collecting data on farmers’ market awareness to better understand its role in income variation.
Tiwari et al. (2021) applied a log-linear Cobb-Douglas production function to assess how socio-economic factors influence farm income and supplemented this with descriptive statistics to profile household characteristics. Their regression findings showed that landholding size, irrigation intensity, expenditure on farm inputs and employment generation significantly increased farm income among beneficiary farmers. Among non-beneficiary farmers, variables such as age, education, input expenditure and employment generation were found to positively influence income. The study concludes that strengthening the factors identified as significant could contribute to improving farmers’ income levels, and suggests that policymakers may use these insights to design context-specific interventions for both beneficiary and non-beneficiary farming households.
Johnson and Paul (2024) analysed the loan distribution pattern of PACS in Kerala between 2008 and 2019 and found notable shifts in member borrowing behaviour and financial requirements. Short-term loans accounted for the largest share, reflecting the predominance of immediate and seasonal credit needs among borrowers. However, the gradual increase in medium- and long-term lending suggests a growing inclination toward investment-oriented and long-duration financial support. Variations in the proportion of borrowing members, alongside rising levels of outstanding and overdue loans, point to a changing and increasingly complex credit environment. These developments emphasise the importance of refining lending strategies to ensure that credit remains accessible while maintaining sound repayment discipline and institutional financial stability.
Raj et al., (2024) reported the diversion of agricultural credit towards non-productive uses such as repayment of existing debts and housing-related expenditures in both Palakkad and Wayanad districts. Credit diversion was measured as the proportion of the total loan amount utilised for non-agricultural purposes. Their findings indicated that the extent of diversion was higher among borrower farmers in Wayanad (20.7 percent) compared to those in Palakkad (19.1 percent), reflecting greater reliance on credit for non-productive financial needs in the former district.
3. methodology 
The study was conducted in four representative districts of Kerala namely Palakkad, Malappuram, Pathanamthitta and Alappuzha. Two blocks were selected from each district based on the presence and activity level of co-operative lending institutions. From each selected block, 20 borrower households were chosen through simple random sampling, resulting in a final sample size of 160 respondents. Primary data was collected using a structured interview schedule that captured socio-economic characteristics, landholding, cropping pattern, loan amount, loan utilisation behaviour and income details. 
Two Ordinary Least Squares (OLS) log-linear regression models were employed for analysing the data. The first model examined the factors influencing the amount of co-operative credit borrowed, using demographic, farm-level and financial variables as predictors. It was assumed that socio-economic and farm characteristics would influence the amount of credit borrowed. 

Where,
Y = Amount of co-operative credit borrowed
All explanatory variables are expressed in natural logarithms except Security (dummy), which is coded as:
1 = Loan issued with collateral/security
0 = Loan issued without collateral/security
β0​ represents the constant term, β1…β9 are the estimated coefficients and  denotes the random error term.
The age of the farmer was expected to have a positive relationship with borrowing, as older farmers may have stronger social credibility and longer relationships with co-operative institutions.  Contrary to this, the farming experience was assumed to affect borrowing through accumulated knowledge of production and improved understanding of credit use, suggesting a positive association driven by confidence in decision-making than the age alone. Education was expected to enhance access to institutional procedures and documentation, leading to a positive influence on borrowing. Cultivated area, cost of production and farm income were expected to show a positive relationship with loan size, as larger or more commercial operations require higher financial support. Income from non-farm sources was expected to reduce reliance on formal credit and therefore show a negative association. Outstanding loan burden was anticipated to increase borrowing needs as borrowers may seek additional credit to meet existing repayment obligations or consolidate prior debts, thereby increasing their dependence on formal credit sources.The availability of collateral security was expected to facilitate approval of higher credit amounts due to institutional lending criteria.
	For the second model, it was anticipated that the characteristics of the selected household and farm characteristics would influence farm income in varying ways. The amount of loan borrowed was expected to influence income positively, assuming that access to credit enables the purchase of inputs, adoption of improved practices and expansion of production activities.

Where,
Y = Farm income of the respondent household
All explanatory variables are expressed in natural logarithms
β0​ represents the constant term, β1…β9 are the estimated coefficients and  denotes the random error term.
The influence of age was assumed to be positive, as older farmers may possess better familiarity with farming risks and decision-making skills, although the effect may stabilise after a certain stage. Education was expected to enhance access to information, improve technology adoption and support better financial choices, thereby contributing to higher income. Farming experience was also presumed to play a positive role through improved managerial efficiency and accumulated practical knowledge. The effect of income from other sources could be mixed: it may either enable additional investment in farming or indicate reduced dependence on agriculture. Cultivated area was assumed to have a strong positive association with income, reflecting the advantages of larger operational holdings. Finally, cost of production was expected to contribute positively to income, assuming that higher investment intensity or input use is associated with increased productivity and returns (Kurma, 2024).
	Percentage analysis was used to examine the pattern of loan utilisation among respondents and to assess the extent to which co-operative credit was diverted for non-agricultural purposes. Taken together, the analytical techniques used in the study allowed both descriptive assessment and econometric examination of the factors associated with borrowing and income outcomes. The selected design and methods were considered appropriate for addressing the study objectives and generating evidence on the role and utilisation of co-operative credit among the farm households in Kerala.
4. results and discussion

To examine the presence of multicollinearity among the explanatory variables included in the regression model, the Variance Inflation Factor (VIF) was computed for each independent variable. The VIF values obtained are presented in Table 1.
Table 1. VIF estimates for independent variables included in the regression model
	Variable
	VIF Value

	Age
	1.66

	Education
	1.37

	Farming Experience
	1.54

	Cultivated Area
	1.76

	Cost of Production
	2.06

	Loan Outstanding
	1.46

	Farm Income
	1.62

	Income from Other Sources
	1.18

	Duration of Loan
	2.60

	Interest Rate
	2.48

	Security
	3.99



The results indicate that the VIF values for all explanatory variables range between 1.18 and 3.99, which are well below the commonly accepted threshold of 10, and even below the more conservative cut-off value of 5 suggested in empirical literature. This suggests that multicollinearity is not a serious concern in the estimated model. Variables such as age (1.66), education (1.37), farming experience (1.54), cultivated area (1.76), loan outstanding (1.46), farm income (1.62), and income from other sources (1.18) exhibit low VIF values, indicating minimal correlation with other regressors. Relatively higher VIF values are observed for duration of loan (2.60), interest rate (2.48), and security (3.99); however, these values remain within acceptable limits and do not indicate problematic multicollinearity.
The VIF diagnostics confirm that the independent variables included in the model are sufficiently independent of each other, and the estimated regression coefficients are reliable and stable. Therefore, the model does not suffer from multicollinearity bias, and further econometric analysis can be carried out with confidence.
4.1 Factors affecting amount of credit borrowed
The results of the regression analysis examining the determinants of the amount of co-operative credit borrowed are presented in Table 2. The model recorded an R² value of 0.43, indicating that the selected variables explained 43 percent of the variation in the amount of loan borrowed among the sampled households. Among the variables included in the model, amount of other loans outstanding and availability of collateral security were the only statistically significant predictors of the amount of credit borrowed and were significant at one per cent level. 
The significant and positive coefficient for outstanding loans suggests that borrowers with existing debt tended to access additional credit, indicating a pattern of repeated or serial borrowing rather than one-time loan use. Guérin et al., (2013) in their work on over-indebted rural households in Tamil Nadu have documented similar behaviour, where households take new loans from multiple lenders both to smooth cash flows and to service earlier debts, effectively “rotating” liabilities across lenders instead of retiring them through surplus income. Similarly, the positive and significant influence of collateral implies that access to higher loan amounts is strongly linked to the borrower’s ability to provide land, fixed assets or other forms of security during the loan sanctioning process. This highlights the conservative lending approach adopted by co-operative institutions, where secured lending appears to be prioritised over need-based assessment or repayment capacity.
Other variables in the model, such as age, education, farming experience, farm income, cultivated area, cost of production and income from non-farm activities, were not found to be statistically significant. This indicates that these household and farm characteristics did not have a meaningful role in determining how much credit a borrower received. One possible reason is that co-operative institutions follow standard lending rules and fixed loan limits that apply to most borrowers, rather than adjusting loan size based on individual needs or characteristics. As a result, personal and farm-related factors appear to have little influence on credit access in the study area.
Table 2 Estimates of the regression on factors affecting credit amount borrowed 
	Variables
	Coefficient
	Standard Error
	p-value

	Intercept
	     7.30***
	1.55
	0.00

	Age
	0.02
	0.03
	0.94

	Education
	0.17
	0.33
	0.37

	Farming experience
	0.04
	0.19
	0.64

	Farm income
	-0.05
	0.09
	0.13

	Income from other sources
	0.00
	0.02
	0.84

	Cultivated area
	-0.00
	0.07
	0.96

	Cost of production
	0.06
	0.03
	0.12

	Amount of other loan outstanding
	    0.37***
	0.04
	0.00

	Security (Collateral)
	    0.41***
	0.11
	0.00


[bookmark: _Hlk216627295]Note: ***  denotes significance at one percent level 
The findings indicate that co-operative credit allocation is primarily influenced by institutional factors such as collateral availability and pre-existing borrowing commitments, rather than production requirements or household characteristics. This may limit equitable access to credit and affect the efficiency of co-operative lending in supporting agricultural investment among small and marginal farmers.
4.2 Factors affecting farm income
The results of the regression model assessing the factors influencing farm income are presented in Table 3. The model recorded an R² value of .40, indicating that 40 percent of the variation in income among respondents was explained by the selected variables. Among the predictors, age, cultivated area and cost of production were found to be statistically significant at one per cent level. The positive and significant coefficient of age suggests that older farmers tend to earn higher farm income, possibly due to long-term familiarity with farming systems, stronger social and market linkages, and greater confidence in allocating resources under uncertain production conditions. This finding is consistent with evidence from Tiwari et al. (2021), who observed that age contributes positively to income through better resource planning, informed decision-making patterns and improved access to support networks. The significance of cultivated area suggests that households with larger operational holdings are able to generate higher income, indicating scale advantages and enhanced production capacity. The positive coefficient of cost of production indicates that farms with higher expenditure on inputs tend to realise greater income, suggesting that investment in production activities contributes to improved productivity and economic returns, a relationship similarly observed by Narayanamoorthy and Sujitha (2021), who reported that increased spending on yield-enhancing inputs such as seeds, fertilisers and pesticides plays an important role in raising farm income.
The amount of loan borrowed did not show a significant effect on income, suggesting that access to co-operative credit alone does not automatically lead to higher farm earnings. This result may be linked to the diversion of loans for non-agricultural purposes or the dominance of short-term consumption-linked borrowing observed in the study. Other variables, including education, farming experience and income from non-farm sources, were also statistically non-significant, indicating that these characteristics did not have a measurable effect on income variation among the sampled farmers.
Table 3 Estimates of the OLS regression on factors affecting farm income
	Variables
	Coefficient
	Standard Error
	p-value

	Intercept
	-0.52
	3.40
	0.87

	Amount of loan
	-0.05
	0.13
	0.64

	Age
	1.78***
	0.66
	0.00

	Education
	0.46
	0.39
	0.23

	Farming experience
	-0.28
	0.19
	0.15

	Income from other sources
	-0.00
	0.04
	0.97

	Cultivated area
	0.40***
	0.14
	0.00

	Cost of production
	0.48***
	0.07
	0.00


Note: ***  denotes significance at one percent level 
Overall, the findings suggest that farm income is influenced more by structural and operational factors, such as farm size and production investment, rather than by access to co-operative credit or socio-economic characteristics. This underlines the need for strengthening credit utilisation practices and encouraging more investment-oriented lending to enhance income outcomes.
4.3 Loan utilisation pattern
The utilisation pattern varied distinctly across districts, reflecting differences in farming conditions, institutional functioning and household priorities. In Alappuzha, where 63 percent of respondents reported proper utilisation, the relatively better utilisation was influenced by the active involvement in agricultural activity. However, diversion still occurred (37 per cent) due to persistent delays in paddy procurement and delayed government payments, a challenge similarly reported in Kerala’s procurement-linked farming systems. As remuneration is often postponed, farmers relied on credit to meet the immediate operational needs, finance a second crop and smooth household consumption. Increasing climate-related risks in below sea-level farming zones, such as recurring floods, salinity intrusion and unpredictable rainfall, also pushed borrowers to use a portion of the loan for land development and irrigation improvements. 
In Pathanamthitta, diversion was the highest, with only 37.5 percent of borrowers reporting proper utilisation and 62.5 percent diverting the loan. Among those who used the loan as intended, investment patterns reflected perennial and allied enterprises, including rubber, dairy, poultry and high-value orchard crops. However, frequent man-animal conflict, particularly, wild boar damage discouraged cultivation and increased the perceived risk associated with farm investment. Human-wildlife conflict and risk perception significantly lower investment confidence and encourage credit diversion. Additionally, a considerable proportion of respondents depended on non-farm income, making agriculture a secondary activity. Similar trends have been reported where non-farm income reduces credit discipline and increases loan diversion due to weaker farm-credit linkages (Ray and Das, 2023).
In Malappuram, 45 percent of respondents reported proper utilisation of the loan, while 55 percent diverted it for non-agricultural purposes. Proper utilisation was mainly in dairy, exotic fruit crops and perennial plantations such as arecanut and coconut. However, diversion was strongly associated with climate-induced risks, including floods, erosion and landslides conditions that align with shifts observed in other climate-stressed regions, where institutional credit increasingly functions as a safety net rather than purely capital for production. Human-wildlife conflict further limited confidence in making investment-oriented loan decisions. As a result, co-operative credit frequently served as a buffer for coping with risk, rather than generating future farm income.
In Palakkad, 52 percent of respondents used the loan as intended, while 48 percent reported diversion. Utilisation here largely supported paddy cultivation, plantation crops and livestock units. However, crop damage from wild boars, elephants and peafowl created uncertainties that influenced investment decisions, echoing recent evidence linking wildlife-related losses to poor credit repayment and non-productive utilisation. Institutional constraints such as delayed procurement and overlapping indebtedness due to the presence of microfinance institutions also shaped utilisation patterns
Overall, the district-level trends indicate that co-operative loans were used not only for agricultural purposes but also as mechanisms for coping with delayed returns, climate-related uncertainty, wildlife damage and household financial pressures. These findings align with recent evidence showing that the presence of income shocks and institutional bottlenecks weaken the relationship between formal agricultural credit and agricultural income outcomes (Ray and Das,2023). This helps to explain the weak statistical link observed between loan amount and farm income in the regression analysis, suggesting that the effectiveness of co-operative credit depends not only on access, but also on proper utilisation, environmental risks and livelihood conditions.
6. Conclusion

The findings of the study indicate that while co-operative credit continues to remain an important financial source for agricultural households, its effectiveness in improving farm outcomes is constrained by both institutional lending practices and contextual utilisation patterns. The regression analysis on borrowing behaviour revealed that loan allocation was largely influenced by collateral security and other outstanding loans, rather than farm characteristics, household profile or production requirements. This suggests that lending decisions are shaped more by institutional risk-management considerations than by need-based assessments. The analysis of income determinants further showed that access to co-operative credit did not significantly contribute to higher farm income, while factors such as age, cultivated area and production investment exerted meaningful influence. The lack of linkage between agricultural borrowing and farm income suggests that credit utilisation does not consistently translate into productive agricultural investment. This finding is reinforced by the utilisation analysis, which demonstrated substantial credit diversion across districts, driven by delayed procurement payments, climate shocks, wildlife-related crop damage and household consumption needs. In this context, credit frequently functioned as a coping mechanism rather than as capital for productive expansion, especially in risk-prone and institutionally constrained settings.
The results highlight a systemic disconnect between credit access, utilisation and income generation. Strengthening the effectiveness of co-operative credit will therefore require a shift from collateral-based sanctioning towards flexible need-based assessment, coupled with measures that support productive utilization such as timely procurement payments, climate-risk protection mechanisms and monitoring frameworks that encourage investment-linked lending. Without such reforms, the role of co-operative credit in enhancing agricultural productivity and improving farmer livelihoods may remain limited, functioning more as a safety net than as a driver of economic transformation. 

5.POLICY IMPLICATIONS
The results carry important implications for strengthening the effectiveness of co-operative credit delivery. First, credit appraisal frameworks may need to shift from collateral-driven sanctioning to more flexible and contextual crop-based and enterprise-based lending norms, ensuring that loan size reflects genuine production requirements. Second, timely payment of procurement dues and digitised settlement systems are essential to prevent credit from being used to bridge delayed government transfers, particularly in regions dependent on procurement-linked crops. Third, climate and wildlife-risk mitigation strategies including compensation mechanisms, weather index insurance, and community-level prevention systems should be integrated with co-operative lending to reduce reliance on credit as a buffer against uncertainty. Fourth, monitoring and support systems may be strengthened through follow-up audits, utilisation tracking and periodic advisory support to ensure that loans are used productively. Fifth, financial literacy and farm business planning interventions could help borrowers prioritise investment-based decision-making over household consumption-driven allocation. Finally, the credit structure would benefit from linking loan sanctioning with productivity indicators, repayment performance and enterprise plans rather than solely collateral, enabling co-operatives to function as facilitators of agricultural investment and income enhancement rather than merely short-term liquidity providers.
Together, these policy directions underscore the need for a more integrated, context-responsive and development-oriented approach to agricultural credit, ensuring that co-operative lending contributes meaningfully to farm productivity, resilience and rural economic well-being.
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